We consider soliton formation in thermal nonlinear media bounded by rectangular crosssections and uncover a new class of nonlinear stationary topological state. Specifically, we find that stationary higher-order vortex states in standard shapes do not exist, but rather they take the form of multiple, spatially separated single-charge singularities nested in an elliptical beam. Double-charge states are found to be remarkably robust despite their shape asymmetry and the phase-singularity splitting. States with higher topological charges are found to be unstable.
vortex solitons with total charge m always involve m spatially separated charge-1 singularities nested in slightly elliptical beam. Remarkably, such states are not bound states of several beams carrying vorticity, but rather several spatially-separated singularities nested in a single host beam. At such vortex states are stable under propagation as well as robust against modifications in sample aspect ratio. States with are unstable. Note that the stationary states described here are fundamentally different from, e.g., the previously observed dynamical splitting of the dislocations nested in a high-charge dark vortex soliton propagating in photorefractive crystals with anisotropic defocusing nonlinearity [22] .
In sharp contrast, the new vortex states described here exist as stationary, stable states.
A light beam propagating in a thermal nonlinear medium experiences slight absorption and acts as a heat source. The heat diffusion results in a transversely inhomogeneous temperature distribution depending on the sample geometry and on the boundary conditions. Such a temperature redistribution results in a refractive index profile that is proportional to the local temperature change. The propagation of a light beam under such conditions is described by the following system of equations 
Here is the dimensionless light field amplitude; is proportional to the nonlinear change in the refractive index ; α , β and κ are the optical absorption, thermo-optic, and thermal conductivity coefficients, respectively; the transverse η , and longitudinal coordinates are scaled to the characteristic beam width and diffraction length , respectively. Fig. 3(b) ]. This is a consequence of the progressively higher localization of vortex solitons that is accompanied by the development of more symmetric refractive index distribution around the center of the sample.
Owing to the complex shapes of the high-charge stationary states described above, one may expect that all of them are dynamically unstable. To elucidate stability we performed comprehensive simulations of Eq. (1) with the input conditions
where is a small random or regular perturbation, such that . As ex- 
